Systemic Mastocytosis (SM) has not previously been reported in association with minimal change disease (MCD). Mastocytosis is a rare myeloproliferative disease that is characterised by uncontrolled proliferation of aberrant mast cells. This can lead to a wide variety of symptoms and can present as either a cutaneous or a systemic disease. Systemic manifestations usually include bone marrow, intestine, liver and splenic infiltration of mast cells, with reports of renal manifestations being rare. This is a case report of a 70-year-old man who was known to have Systemic Mastocytosis and who presented with nephrotic range proteinuria. Renal biopsy diagnosed Minimal Change Disease with mast cell infiltration being an identified by Ckit staining. The patient was treated with steroids and is currently in remission of the proteinuria.
What is known about this subject?
Mastocytosis is a rare condition. It can affect different organs of our body, but renal association is not widely known.
What new information is offered in this case study?
This is the first case to report mastocytosis association with minimal change disease.
What are the implications for research, policy, or practice?
Patient with systemic mastocytosis may present with nephrotic syndrome and minimal change disease, which is generally well responsive to steroid treatment.
Background
Mastocytosis Mastocytosis is a rare mast cell disorder that can present with diverse range of symptoms which include long history of urticaria pigmentosa followed by insidious onset of flushing, craping abdominal pain, diarrhoea, bone pain and hepatomegaly. 1 Physiologically, mast cells are a vital component of the innate immune system, originating from the pluripotent haematopoietic stem cell (CD-34 positive) and leaving the bone marrow to migrate to well vascularize tissues before maturation. Mast cells are commonly seen in the bone marrow, liver, spleen and lymph nodes, being most prominent in the tissues that form protective barriers, such as the skin and mucous membranes. 2 6, 7 . There are four distinct forms of SM: Indolent SM, SM with an Associated Haematologic NonMast cell lineage disorder, aggressive SM and mast cell leukaemia.
Currently, there are no curative treatments for SM, however, the course of disease can be altered with interventions. The treatment options for SM are determined by "B" and "C" findings, with B findings defined as organ involvement without organ dysfunction and C findings defined as organ involvement with organ dysfunction. B findings indicate treatment with the mediator-targeting drugs such as antihistamine H1 and H2 blocker and C findings require cytoreductive or targeted drugs such as Imatinib (in absence of D816V), corticosteroid, INFα or other chemotherapeutic agents to alter the course of the disease. 3, 7 Minimal change disease Minimal change disease (MCD) is the most common cause of the nephrotic syndrome (NS) in children and a major cause of NS in adults. MCD is characterised functionally by a severe defect in glomerular perm-selectivity and histologically by an absence of changes seen under light microscopy, diffuse effacement of foot processes on electron microscopy and the absence of immune deposits with immunofluorescence. The pathogenesis of MCD is unclear, although the accumulated evidence suggests that it is systemic T cell dysfunction that results in the production of a glomerular permeability factor, altering the basement membrane's permeability to protein. 8 The majority of cases of MCD are currently considered to be idiopathic, however secondary causes include medications, malignancy, infection and allergens. It can also be secondary to other systemic disorders, such as autoimmune diseases. Glucocorticoids, cyclophosphamide and rituximab, which modify cell-mediated responses, are proven to be beneficial in the treatment of MCD.
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Case details
A 70-year-old Caucasian male was initially referred to a tertiary centre in 2010 with a history of skin rash involving the chest, back, abdomen and thighs. The rash was gradually progressing over five years. There had been no febrile episodes, weight loss, pruritus or sensory neuropathy. Other co-morbidities included long-standing severe gastro-oesophageal reflux disease, undifferentiated intermittent abdominal pain, constipation and a current smoking history of 50 pack years.
He had no history of hypertension, diabetes or cardiovascular disease. Family history was remarkable only for his sister being diagnosed with multiple sclerosis in her fifth decade.
Clinical examination revealed that he was afebrile with vital signs in the normal ranges. There was a discrete, macular, violaceous, non-blanching rash, extending over his trunk with a positive Darier sign. The remainder of the systematic examination was unremarkable; specifically, there was no palpable lymphadenopathy, hepatosplenomegaly or neuropathy. Laboratory investigation including complete blood examination, electrolytes, renal function, liver function, serum albumin, lipid profile was unremarkable except serum tryptase was elevated at 118u/L. Urine microscopy showed no blood or protein.
Skin biopsy was consistent with cutaneous mastocytosis, with more than 15 per cent infiltration of mast cells aggregates. Bone marrow trephine demonstrated two concerning areas of marrow involvement of mast cells, with atypical cells, increased fibrosis and demonstration of CD25 and C-kit positivity. The C-kit mutation identified was A2447T (D816V mutation).
Gastroscopy identified reflux oesophagitis, duodenitis and a hiatus hernia. Duodenal biopsy demonstrated normal mucosa under light microscopy. An immunohistochemical CD117 stain identified mast cell involvement in the duodenum (Figure 1 ).
The diagnosis of SM with B findings was made on the basis of one major criterion and three minor WHO criterions. Major criteria include, more than 15 per cent infiltration of mast cells in the skin and minor criteria includes i) detection of an activating point mutation at codon 816 of KIT in bone marrow, ii) Mast cells in bone marrow express CD25, iii) serum total tryptase persistently exceeds 20ng/mL. However, partly due to patient choice and partly due to toxicities of the treatments used in SM with B findings, he was managed conservatively with topical steroids, loratadine, famotidine, and pantoprazole, with limited effect.
In July 2011, he presented with worsening shortness of breath and leg swelling, with examination revealing the known, persistent rash, new bi-basal lung crepitation and new bilateral pitting oedema in the lower limbs.
Investigations revealed hypoalbuminaemia (16g/L) and deranged lipid studies (cholesterol 12.8mmol/L, triglycerides 2.9mmol/L, LDL 9.5mmol/L, HDL 2mmol/L). Serum tryptase was again raised (127µg/L). Urinalysis showed normal specific gravity, no red blood cells and a large quantity of protein. A 24-hour urine collection revealed protein excretion of 5.8gm/day. The full blood count, serum electrolytes, urea, creatinine, liver function tests, blood glucose level, prostate specific antigen, serum protein panel, serum light chains, vasculitic and autoimmune screens were non-contributory.
Renal US and CT of the neck, chest and abdomen showed no significant pathology, specifically there was no lymphadenopathy, hepatosplenomegaly or any cystic lesions in the liver or kidney.
He underwent a renal biopsy (Figure 2 ). On the interstitium demonstrated a mild chronic inflammatory infiltrate, consisting largely of lymphocytes and was mildly fibrosed. Immunofluorescence was essentially negative apart from mild C3 staining within vessels. Electron microscopy showed hyperplasia of podocytes, with the foot processes being almost completely flattened and demonstrable microvillus transformation. No electron-dense deposits were detected. These findings were consistent with minimal change disease. C-kit staining of the renal biopsy identified aberrant mast cells.
Clinical course
The patient was treated with prednisolone 60mg daily and improved symptomatically. Four weeks later, he achieved remission of nephrotic range proteinuria and the serum albumin normalized. There was a mild improvement of his rash, but no change in his gastro-oesophageal reflux symptoms, abdominal pain or constipation for the duration of the course of prednisolone. The prednisolone was slowly tapered over the next six months. 9 Ten months after discontinuation of prednisolone, the spot urine albumin creatinine ratio and serum creatinine has remained normal and the patient was in complete remission.
Discussion
Systemic mastocytosis (SM) is a rare condition; hence the association of SM and renal disease is also rarely reported.
Only three cases of SM associated with glomerulonephritis, with or without nephrotic syndrome, have been reported to date. The first case was described in 1983; a patient with SM developed mesangial glomerulonephritis with hyaline sclerosis and nephrotic syndrome. 10 The second case was described in 1988; SM associated with nephrotic syndrome (proteinuria of 4.75gm/24hrs). Renal biopsy was consistent with membranous nephropathy; no mast cell infiltration has been reported in the glomerulus. He was treated with prednisolone and chlorambucil with near completion recovery and remains stable up to 10 months post treatment till the case was reported. 11 A third case was reported in 2011; SM associated with mesangioproliferative glomerulonephritis and monoclonal gammopathy of undetermined significance, without the presence of nephrotic syndrome (proteinuria of 492.7mg/24hrs). Renal biopsy was consistent with mesangioproliferative glomerulonephritis; no mast cell infiltration has been reported in the glomerulus. The patient was treated with prednisolone and chemotherapy (IFN-α and cladribine) with partial respond. She was haemodialysis dependent all through and died 24 months from the initial diagnosis, secondary to sepsis.
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In our case, patient with SM presented with heavy proteinuria and renal biopsy showed MCD with infiltration of aberrant mast cells. Although the mast cell infiltration in the glomerulus did not fulfil WHO major criteria of diagnosis of extra-cutaneous SM (Multifocal, dense infiltrates of >15 per cent mast cells in sections of other extra-cutaneous organ), but we believe that it was significant enough to cause the disease. A small number of mast cell infiltrations can be found in the normal kidney, but mostly found in diseased kidney with leukocytes infiltration and in tubulointerstitial nephritis associated with progressive fibrosis and renal failure, [13] [14] [15] but in our case the renal biopsy showed aberrant mast cell invasion in the glomerulus without any tubulo-interstitial disease or leukocyte infiltrations.
Our patient was treated with high dose prednisolone with complete remission and the patient has remained in remission ten months post-completion of treatment.
Conclusion
To our knowledge, this is the first case to report the association of SM and MCD where significant amount of aberrant mast cell invasion was found in the glomerulus without any leukocytes infiltration or tubulo-interstitial disease. He was treated with high dose prednisolone with complete remission and remained in remission ten months post-completion of treatment.
